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Process for the preparation of 3 - ( 6 - piper idiny lpur in - 
yl ) propionates as vitronectin receptor antagonists 
Peyman, Anuschirwan ; Schubert, Gerrit 
Aventis Pharma Deutschland Gmbh, Germany 
PCT Int. Appl . , 4 8 pp. 
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AB The present invention relates to a process for the prepn . of vitronectin 
receptor antagonists I [wherein R = Gl or G2 ; Rl , R2 , R3 , and R4 = 

independently H, F, CI, CN, (un) substituted alkyl, cycloalkyl (alkyl ) , or 
aryl(alkyl), or R60R7, R6R6'NR7, R6COR7 , R6S02N ( R9 ) R7 , R60CON ( R9 ) R7 , 
R6CON(R5)R7, R6N ( R9 ) CON ( R9 ) R7 , R6N ( R 9 ) S02N ( R9 ) R7 , R6S02R7, R6SCON (R9 ) R7 , 
R6N(R9)COR7, R6N ( R9 ) S02 R7 , R6N(R9)R7, or heterocyclyl ; R5 = OH, 

( aryl ) alkoxy , alkylcarbonyloxyalkoxy , or cyclo (alkyl ) alkoxy; R6 and R6 ' = 
independently (un) substituted alkyl, cycloalkyl ( alkyl ) , aryl (alkyl), or 
heterocyclyl; R7 = independently alkanediyl or a direct bond; R9 = H or 
alkyl; and stereoisomers and salts thereof] by coupling a 9 - chloropurine I 

[R = CI] to a 4 - substituted piperidine and comprises an efficient method 
for the prepn. of I [R = CI] . In contrast to prior art, the process 
according to the invention gives good yields in a lower no. of steps and 
can be used advantageously for the syntheses on a relatively large scale. 
For example, Et ( 2S )- 2 - (naphthalene - 1 - sulf onylamino )- 3 -aminopropionate was 
aminated with 4 , 6 -dichloro-5 -nitropyrimidine in THF in the presence of TEA 
and then reduced to the amine using SnC12 in EtOH. Cyclocondensation with 
tri-Et orthoformate in N-methylpyrrol idone in the presence of EtS03H gave 
the 6 -chloropurine . Reaction with 7 - (piper idin- 4 -yl ) - 1 , 2 , 3 , 4 - tet rahydro- 

[1 , 8] naphthyridine in DMF and diisopropylethylamine at 70. degree. C for 3 h 
afforded the piperidinylpur inylpropionate II. 
IT 402501-87-5P, Ethyl ( 2S ) - 2 - (naphthalene - 1 - sul f onylamino) - 3 - [ 6 - [4 - 

(5,6,7,8- tetrahydro [1,8] naphthyridin - 2 -yl ) piper idin- 1 -yl ] pur in- 9 - 
yl] propionate 

RL : IMF (Industrial manufacture); SPN (Synthetic preparation); PREP 
( Preparation) 

(target compd.; process for prepn. purinylpropionate vitronectin 
receptor antagonists starting from nitropyrimidines and 
aminopropionates ) 
RN 402501-87-5 CAPLUS 

CN 9H-Purine-9-propanoic acid, . alpha . - [ ( 1 -naphthalenylsul f onyl ) amino] - 6 - [4 - 
(1,5,6,7- tetrahydro- 1 , 8 -naphthyridin- 2 -yl ) - 1 -piper idinyl ] - , ethyl ester , 
(. alpha. S) - (9CI) (CA INDEX NAME) 
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Naphthyridine derivatives, processes for their 
preparation, their use as vitronectin receptor 
antagonists and inhibitors of cell adhesion, and 
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PRIORITY APPLN. INFO.: EP 1999-112636 A 19990702 

WO 2000-EP5920 W 20000626 
OTHER SOURCE(S): MARPAT 134:71600 



* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The present invention relates to compds . I. G is - ( CR1R2 ) n - A- ( CR1R2 ) m- 
(CR1R3 ) i - (CR1R2 ) q-R4 . A is a direct bond, -C(0)NR5-, -NR5C(0)-, -C(O)-, 
-NR5-, -O-, -S-, -S(O)-, -S(0)2-, (C2 -C4 ) alkynediyl , (C2 -C4 ) alkenediyl , 
(C5 -C14 ) arylene where in the arylene residue 1-5 ring C atoms can be 
replaced by heteroatoms N, O and S, or a divalent residue of a 
3 -7 -membered satd. or unsatd. ring which can contain 1-2 ring heteroatoms 
N, S and O and which can be monosubst i tuted or disubstituted by residues 
:0, :S and R3 . B is ( C 1 - CI 8 ) al ky 1 , ( C3 - C14 ) cy c loal ky 1 , 

( C3 -C14 ) cycloalkyl ( CI - C8 ) a Iky 1 , ( C 5 - C 1 4 ) a ry 1 , ( C5 - C 1 4 ) a ry 1 ( CI ■ C8 ) a 1 ky 1 , 
(C5-C14)heteroaryl, ( C5 -C14 ) heteroaryl (Cl -C8 ) alkyl , F, CI, Br, OH, CN, 
CF3 , N02, C02H, ( CI - C6 ) alkoxy , ( CI - C6 ) alkoxy ( C 1 - C6 ) a Iky 1 , 
(CI -C6 ) alkoxycarbonyl , (CI -C6) alkylcarbonyl , (C5 -CI 4 ) arylcarbonyl , 
(C1-C6) alkyl aminocarbonyl , (C1-C6) alkoxy (C1-C6) alkoxy, 
(C5-C14)aryl (C1-C8) alkylcarbonyl, (C1-C6) alkanoylamino , 

(C1-C6) alkylsulfonylamino, (C5-C14) arylsulf onylamino, (C1-C6) alkylamino, 
di ( (C1-C6) alkyl) amino, ( CI - C6 ) alkyl sul fonyl , aminosul f onyl , 

(C5-C14) arylsulfonyl, ( C5 - C14 ) aryl ( CI - C8 ) alkyl sul fonyl , (C5-C14)aryl or 

(C5 -C14 ) heteroaryl , where all residues B are independent of one another 
and can be identical or different. X is H, NR6R6 1 , F, Cl , Br, OR6 , SR6 , 
hydroxy (C1-C6) alkyl- NH - , (hydroxy (C1-C6 ) alkyl) 2N- , amino (Cl -C6) alkyl -NH- , 

(amino (C1-C6) alkyl) 2N- , hydroxy ( Cl - C6 ) alkyl -O- , hydroxy (Cl - C6 ) alkyl - S - or 
-NH-C(0)-R6. Y is R5 , F, Cl , Br, CN, NR6R6 1 , OR6 , SR6 or 

hydroxy (C1-C6) alkyl-NH- . Z is N or CH . Rl and R2 are H, F, Cl , CN, N02 , 
(Cl -C10) alkyl, (C3 -C14) cycloalkyl , (C3 -C14 ) cycloalkyl (C1-C8) alkyl , 
(C5-C14) aryl , ( C5 - C14 ) aryl (Cl - C8 ) alky 1 , ( C5 - C14 ) heteroaryl , 
(C5 -C14 ) heteroaryl (Cl -C8 ) alkyl , R6-0-R7, R6-S(0)p-R7, R6S(0)2NHR7, 
R60C(0)NHR7 or R6R6'N-R7, where all residues Rl and R2 are independent of 
one another and can be identical or different. R3 is H, F, Cl, CN, N02 , 
(C1-C18) alkyl, (C3 -C14 ) cycloalkyl , (C3 -C14 ) cycloalkyl (Cl -C8 ) alkyl , 
(C5-C14) aryl, (C5 - C14 ) aryl (Cl -C8 ) alkyl , ( C5 - C14 ) heteroaryl , 

(C5-C14) heteroaryl (C1-C8) alkyl, R6-0-R7, R6R6'N-R7, R6C(0)-0-R7, R6C(0)R7, 
R60C(0)R7, R6N (R6 1 ) C (O) OR7 , R6 S ( O ) pN ( R5 ) R7 , R60C ( O ) N ( R5 ) R7 , R6C (0) N (R5) R7 , 
R6N(R6' )C(0)N(R5)R7, R6N ( R6 1 ) S ( O ) pN ( R5 ) R7 , R6S(0)pR7, R6SC (O) N(R5) R7, 
R6N (R6 ' ) C (O) R7 or R6N(R6')S(0) pR7 , where alkyl can be monounsatd. or 
polyunsatd. and where alkyl, cycloalkyl, aryl, and heteroaryl can be 
monosubstituted or polysubstituted by R6 , F, Cl, Br, CN, CF3 , R6R6'NR7, 
N02, R60C(0)R7, R6C(0)R7, R6N (R6 ' ) C (O) R7 , R6N(R6')S(0)pR7 or R6-0-R7, and 
where all residues R3 are independent of one another and can be identical 
or different. R4 is -C(0)R8, -C(S)R8, -S(0)pR8, -P(0)R8R8' or a residue 
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of a 4 - 8 -membered satd . or unsatd. heterocycle which contains 1-4 
heteroatoms N, 0 and S. R5 is H, ( CI - CI 0 ) a 1 kyl , (C3 -C14 ) cycloalkyl , 

(C3 -C14 ) cycloalkyl (CI -C8) alkyl , (C5-C14)aryl or (C5 -C14 ) ary 1 (CI -C8 ) alkyl , 
where all residues R5 are independent of one another and can be identical 
or different. R6 and R6 ' are H, (CI -C18 ) alkyl , (C3 -C14 ) cycloalkyl , 

(C3 - CI 4 ) cycloalkyl (CI -C8 ) alkyl , (C5 -C14 ) aryl , (C5-C14) aryl ( CI - C8 ) a 1 ky 1 , 

(C5 -C14 ) heteroaryl or ( C5 - C14 } heteroaryl ( CI - C8 ) a 1 ky 1 where aryl, 
heteroaryl, cycloalkyl and alkyl can be substituted 1-3 times by identical 
or different substituents F, CI, Br, CN, CF3 , N02 , C02H, (CI - C6 ) alky 1 , 

(CI -C6 ) alkoxy, (CI - C6 ) alkoxy ( CI - C6 ) alkyl , (CI -C6 ) a lkoxycarbonyl , 

(CI - C6 ) alkylcarbonyl , (CI -C6 ) alkylaminocarbonyl , (CI -C6 ) alkoxy (CI - 
C6 ) alkoxy, (C5-C14 ) arylcarbonyl , (C5 -C14 ) aryl (CI - C8 ) alkylcarbonyl , 

(CI -C6) alkanoylamino, (C5 -C14 ) aryl sul f onylamino , (Cl- 
C6 ) a Iky 1 sul f onylamino , (Cl-C6)alkylamino, di((Cl-C6) alkyl) amino, 

(C1-C6) alkylsulfonyl , ( CI - C6 ) a 1 kyl aminosul f onyl , (C5- 
C14 ) aryl aminosul f onyl , (C5-C14)aryl (Cl-C8)alkylaminosulfonyl, 

(C5-C14)arylsulfonyl, (C5 -C14 ) aryl (CI -C8 ) alkylsulfonyl , (C5-C14)aryl and 

( C5 -C14 ) heteroaryl , and where all residues R6 and R6 ' are independent of 
one another and can be identical or different. R7 is (CI -C4 ) alkanediyl or 
a direct bond, where all residues R7 are independent of one another and 
can be identical or different. R8 and R8 ' are OH, (CI -C8 ) alkoxy , 

(C5-C14)aryl (C1-C8) alkoxy, (C5-C14 ) aryloxy , (CI -C8 ) alkylcarbonyloxy (CI - 
C4 ) alkoxy, (C5-C14 )aryl(Cl-C8) alkylcarbonyloxy (CI -C8 ) alkoxy, NR6R6 ' , 

(di ( (C1-C8) alkyl) amino) carbonylmethyloxy, (di ( (C5 -C14 ) aryl ( CI - 
C8 ) alkyl ) amino) carbonylmethyloxy , (C5 -C14 ) arylamino, the residue of an 
amino acid, N- ( (CI -C4 ) alkyl ) piperidin- 4 -yloxy , 2 -methylsulf onylethoxy , 
1 , 3 - thiazol - 2 -ylmethyloxy , 3 -pyridylmethyloxy , 2-(di((Cl- 

C4 ) alkyl ) amino) ethoxy or the residue Q- (CH3 ) 3N+-CH2 -CH2 -O- in which Q- is 
a physiol. tolerable anion, where all residues R8 and R8 ' are independent 
of one another and can be identical or different. N is 0-5; m is 0-5; i 
is 0-1; q is 0-2; r is 0-2; s is 0-3; t is 0-8; p is 0-2, where all nos . p 
are independent of one another and can be identical or different. The 
claimed compds . also include stereoisomeric forms and mixts. thereof in 
all ratios, and their physiol. tolerable salts and their prodrugs; where, 
instead of the purine structure shown I, also a 3 -deazapur ine structure, a 
7 -deazapurine structure or a 7 -deaza- 8 -azapurine structure can be present. 
I are valuable Pharmacol, active compds. They are vitronectin receptor 
antagonists and inhibitors of cell adhesion and are suitable for the 
therapy and prophylaxis of illnesses which are based on the interaction 
between vitronectin receptors and their ligands in cell-cell or 
cell-matrix interaction processes or which can be prevented, alleviated or 
cured by influencing such interactions. For example, they can be applied 
for inhibiting bone resorption by osteoclasts and thus for treating and 
preventing osteoporosis, or for inhibiting undesired angiogenesis or 
proliferation of cells of the vascular smooth musculature. The invention 
furthermore relates to processes for the prepn. of I, their use, in 
particular as active ingredients in pharmaceuticals, and pharmaceutical 
compns . comprising them. The process of prepn. comprises reacting II (LI 
= leaving group) with III or IV; B, G, X, Y, r, s and t are defined as 
above but wherein functional groups can also be present in the form of 
precursor groups or in protected form. For example, (2S)-2- 
benzyloxycarbonylamino- 3 -(6-(4-(5,6,7,8 - tetrahydro- 1 , 8 -naphthyr idin-2 - 
yl) piperidin- 1 -yl ) purin-9-yl) propionic acid tert-Bu ester could be made 
from 7 - (piperidin-4-yl) -1,2,3, 4 -tetrahydro- 1 , 8 -naphthyridine and 
(S) - 2 -benzyloxycarbonylamino- 3 - ( 6 -chloropur in - 9 -yl ) propionic acid tert-Bu 
ester in DMF in the presence of NEtiPr2; the ester was then hydrolyzed by 
CF3C02H to give the desired compd. 
IT 315240 -30 -3P, (2S) -2 - Benzyloxycarbonylamino- 3 - (6 - (4 - (5,6,7,8- 

tetrahydro- 1 , 8 -naphthyr idin - 2 -yl)piperidin-l-yl)purin-9-yl) propionic acid 
tert-butyl ester 3 15240 - 32 - 5P , ( 2S ) - 2 - Amino- 3 - ( 6 - (4 - ( 5 , 6 , 7 , 8 - 
tetrahydro- 1 , 8 -naphthyr idin- 2 -yl)piperidin-l-yl) purin- 9 -yl ) propionic acid 
tert-butyl ester 3 15240 - 34 - 7P , ( 2S ) - 2 -Benzenesul f onylamino - 3 - ( 6 - 
(4 - (5,6,7, 8 -tetrahydro- 1 , 8 -naphthyr idin -2 -yl ) piperidin- 1 -yl ) purin- 9- 
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yl ) propionic acid tert-butyl ester 

RL : RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(intermediate; naphthyr idine derivs. , processes for prepn . , uses as 
vitronectin receptor antagonists and inhibitors of cell adhesion, and 
pharmaceutical compns . comprising them) 
RN 315240-30-3 CAPLUS 

CN 9H - Pur i ne - 9 - propanoi c acid, . alpha . - [ [ (pheny lmethoxy ) carbonyl ] amino] - 6 - [4 
(1,5,6,7 - tet rahydro- 1 , 8-naphthyridin-2-yl) -1-piperidinyl] - , 
1 , 1 -dimethylethyl ester, (. alpha. S)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



N N 
H 



N HK O Ph 

i j 

N .-\ . OBu-t 

" N S 

O 



RN 315240-32-5 CAPLUS 

CN 9H - Pur ine - 9 -propanoic acid, . alpha . - amino - 6 - [4 - ( 1 , 5 , 6 , 7 - tetrahydro- 1 , 8 - 
naphthyridin-2 -yl ) - 1 -piperidinyl ] - , 1 , 1 -dimethylethyl ester, (. alpha. S)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



N N 
H 



I J 

" N" 



N 



N ... 

NH2 

N. OBu-t 

s 



O 



RN 315240-34-7 CAPLUS 

CN 9H-Purine-9-propanoic acid, . alpha . - [ (phenylsul f onyl ) amino] -6 - [4 - ( 1 , 5 , 6 , 7 - 
tetrahydro- 1 , 8 -naphthyr i din- 2 -yl ) - 1-piperidinyl ] - , 1 , 1 - dimethylethyl 
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ester, (. alpha. S) - (9CI) (CA INDEX NAME) 
Absolute stereochemistry. 



N N 
H 



N 



O O 

N S 

HN ph 



' N 



S 



OBu-t 



IT 315240- 14 -3P, (2S) - 2 - Benzy 1 oxycarbony 1 ami no - 3 - (6- (4 - (5,6,7,8- 

tetrahydro- 1 , 8 -naphthyridin-2 -yl)piperidin-l-yl)purin-9-yl) propionic acid 
315240- 16 -5P, (2S) - 2 - Benzenesul f ony lamino - 3 - (6- (4- (5,6,7,8- 
tetrahydro- 1 , 8 -naphthyridin-2 -yl)piperidin-l-yl)purin-9-yl) propionic acid 
315240-18-7P, (2S) -2- ( 4 - Chlorobenzenesul f onylamino ) -3- (6- (4- 
(5,6,7,8 - tetrahydro- 1 , 8 - naphthyridin-2 -yl)piperidin-l-yl)purin-9- 
yl) propionic acid 3 1524 0 - 2 0 - IP , ( 2 S ) - 2 - (Naphtha lene - 1 - 

sul f ony lamino) - 3- (6 - (4 - (5,6,7, 8 - tetrahydro - 1 , 8 - naphthyridin-2 -yDpiperidin- 
1 -yl ) purin- 9-yl) propionic acid 3 152 40 - 22 - 3P , 

(2S)-3-(6-(4-{5,6,7, 8 -Tetrahydro- 1 , 8 -naphthyridin-2 -yl ) pipe ri din- 1- 
yl ) purin- 9 -yl ) -2- ( 4 - tri f luoromethylbenzenesulf onylamino) propionic acid 
3 15 240-24- 5P, (2S)-2- ( Butane - 1 - sul f onylamino) -3- (6- (4- (5, 6,7,8- 
t et rahydro- 1 , 8 -naphthyridin-2 -yl) piperidin-l-yl) purin- 9 -y 1 ) propionic acid 
RL : BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; THU (Therapeutic use) ; 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(naphthyridine derivs . , processes for prepn. , uses as vitronectin 
receptor antagonists and inhibitors of cell adhesion, and 
pharmaceutical compns. comprising them) 
RN 315240-14-3 CAPLUS 

CN 9H- Purine - 9 -propanoic acid, . alpha . - [ [ (phenylmethoxy ) carbonyl] amino] - 6 - [4 - 
(1,5,6,7- tetrahydro- 1 , 8 - naphthyridin - 2 -yl ) - 1 -piper id inyl ] - , (. alpha . S) - 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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N 



N 

HN O Ph 



N 

S CO2H 



RN 315240 16 5 CAPLUS 

CN 9H- Purine - 9 -propanoic acid, . alpha . - [ (phenyl sul f onyl ) amino] - 6 - [ 4 - ( 1 , 5 , 6 , 7 - 
tetrahydro-1 , 8 -naphthyridin-2 -yl ) - 1 -piperidinyl ] - , (. alpha. S)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



N 
H 



f 0 0 

W 

N ""-^ ^ HN p n 



N " S ^ CO2H 

RN 315240-18-7 CAPLUS 

CN 9H-Purine-9-propanoic acid, . alpha . - [ [ (4 - chlorophenyl ) sul f ony 1 J amino] - 6 - [4 ■ 
(1,5,6, 7 -tetrahydro- 1 , 8 - naphthyr idin - 2 -yl )-l-piperidinyl]-, (. alpha . S ) - 
(9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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N N 
H 



N 



H0 2 C o o 

s 



N 
H 



CI 



RN 315240-20-1 CAPLUS 

CN 9H - Purine - 9 -propanoic acid, . alpha . - [ ( 1 -naphthalenylsul f onyl ) amino] - 6 - [4 - 
(1,5,6,7 - tetrahydro -1,8 -naphthyridin-2 -yl)-l-piperidinyl]-, (. alpha . S ) - 
(9CI) (CA INDEX NAME ) 

Absolute stereochemistry. 



N 



N 
H 



' N 



N 



C0 2 H 



RN 315240-22-3 CAPLUS 

CN 9H-Purine-9-propanoic acid, 6 - [4 - ( 1 , 5 , 6 , 7 - tet rahydro - 1 , 8 - naphthyr idin - 2 - 
y 1 ) - 1 -piperidiny 1 ] - . alpha . - [ [ [4 - ( t ri f luoromethyl ) phenyl ] sul f ony 1 ] amino] - , 
(. alpha. S) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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N 
H 



N 



ho 2 c o o 

1 c 



N 
H 



CF3 

RN 315240-24-5 CAPLUS 

CN 9H- Purine - 9 -propanoic acid , . alpha . - [ ( butyl sul f ony 1 ) amino ] - 6 - [4- (1,5,6,7- 
tetrahydro- 1 , 8 -naphthyridin-2 -yl ) - 1 -piperidinyl ] - , (. alpha. S)- (9CI) ( CA 
INDEX NAME) 

Absolute stereochemistry. 



N 
H 



0 0 
HN Bu-n 



C0 2 H 
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STN INTERNATIONAL LOGOFF AT 15:18:02 ON 05 JUN 2003 



